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て樹i潟約14m，J陶芸誌直筏約17.0仰のポプラ (Potuluskoreana Rehd.)の胸i弱者IH立(130cm潟 8













Fig. 1. Differentiating xylem of poplar. Th己
C巴lsin the area enclosed by black 
line are l1sed for repr世S巴ntation.
Fig. 2. Print日dimage of cells. Nl1mera[s r・e・
fer to ID number for芭achcell. This 
imag担 isobtained from the日nclosed





















隣接するA，B二つの切j十における対応する細胞Ilfriuiの重心を GAi.GBi (i口 1，2，… n ) 
とし切片Aに制定した康襟系でのそれぞれの厳探を (XAi，YAi)， (Xl3i， YI3;)とする。いま，切j十
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Bを各燥機)lql!方向に XT，YTだけ移動すると， Gsiの邸宅医は (Xsi十 XT，Ysi十YT)なので， GAiと
GBiの観測れは次式で表せる。
1/= !XAi - (Xsi +町、W十 !YAi… (Ysi十YTW
また，すべての細胞についての距離の総和は






XT口よ('2， XBi - '2， X Ai )出主B- XA 
n 
Y1寸 ('2，YBi -'2， YAi)吋けA
として求められる。このことから，中心滋容器 (XA，yA)， (Xs， yB)が設なるように平行移動すれ
ばよいことになる。この考え方をもとに平行移動の手}I肢を次のように定めた。
1.隣接する切}十五lt:1itiA， Bの開方に含まれる車1H)reJ.をi識別する。
Z.それらの細胞i日1Jliの重心底擦の平均値(I~J心座探)を A ， Bについて求める。
3. A， BのI:t心践楳が重なるように8の平iを王子行移動する。
この手}I買の概念閣を Fig.3に示す。
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Fig. 3. Schem巴oftranslation for seclion superposing. In left scheme， A and B correspond to two sec. 
tions adjacent to each other. Poinls 0 are the center・sof gravity of cells on section A， and 
points • are those on B. Pairs of points conn邑ctcdby arrows belong to same cells. Point口
IS m日間 co.ordinatevalue of al the centers of gravity on A， and point I1I is that onお.When 
these two s邑ctionsare superposed， thick arrow is referred as direction of the translation of 




角は LGAiOGBi = 8 iとなる。ただし，角度は OGAiを器準とし反時計方向をIEとする。間転移
動による重心位援のずれの修正はこの総和がOとなればよい。いま 8を世だけ間4¥去して総和がO
になったとすると

















。 ~ O 
事
F'ig. 4. Scheme of rotation for superposing. In left scheme. section A and B are same to the right 
schem邑 ofF'ig. 3. Corresponding points are connect担dby curved arrows. Those angles be. 







t; = gj-g/十1・ Llsi 
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ここでLlS{はこの 2点隠の距離であり，g/， g/+1はこのふたつの重心の位鐙ベクトjレである。さ
らにあ，ti+lの楚をとり，これをLlt， (Llt/ = t，+l-ti) とした。そして接線ベクト jレ九 ti+1















= (Xi， Yi， Zi) とすれば全体の重心の位置ベクトルg= (X， y， Z)は
2:Sjgi g 出 2:Sj 
したカfって














Line rεpres~ntation of 
wood cells. A: axonom邑t.
ric view. B: radial vi巴w.
C: longitudinal view. 
Same color shows cells in 
a radial file. While the 
cel diff日rentiatinga ves. 
sel element is white. 
Whit世 pointsin A and B 
are the c記nterof gravity 
of cel sections on each 
section. The distanc巴be.
tween these points are 
200μm. ln C. R is ra. 
clial clirection towarcl 

















出稼についての計泌総糸を Fig.6に示す。 これは桃色で示したラジアルファイ jレの細胞のう































Curvature of cl axis along the cel length・AIIcells are in a radial file. In A， 




















総i胞の立H.、の菅hWJ結果の…慨を Table2に訴す。 この領j域或で'(は立j拘可…ラジアjルレフ γイjルレ制i内勾で、lはま取制紬h !
ブ方子向についてlは立退管
ようでで、あり，分化にともなう移動についてはここではよくわからない。
Tabl日 1. Varialion in c丘1volume in radial Table 2. Coordinate valu日thecenter of grav. 
files. Cells are numbered from ity of cells (three.dimensional) in a 
mature sid日 (No. 1) to cambium radial file. Origin is the cむnlerof 
side (No. 10) gravity of 9th cel. L is longitu噂
dinal coordinate value. R is radial 
Radial file number 
toward pith， T is tangential. 
2 3 4 5 Cell Coordinate valu記(μm)T 
blu日 green 日umber L R 
63 100 l 3 121 -11 
111 72 69 112 67 2 6 116 -12 
141 75 83 611 71 3 3 107 -12 
132 64 55 υ 47 894 4 33 75 -2 
123 77 64 62 97 5 -19 43 -5 
107 61 76 104 38 6 -65 35 …2 
61 53 76 163 140 7 …l 26 
104 33 60 100 8 4 12 
206 21 67 91 。 O O 。
240 63 55 句・0
83 43 
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Using an il1lagc processing systel1l and a personal cOl1lputer. we tried to represεnt the forl1l of 
wood cells as a curve by connecting the centers of gravity of thc cells through s巴rialtransverse 
sections. Photographs tak巴nfrol1l poplar differentiating xylel1l w記rer巴cord巴dto the il1lage pro-
C巴ssingsyst巴11宇ndth巴centersof gravity of 50 to 90 cells on each section were calculated. In 
th巴reconstructionof serial sections. two adjac日ntsections wer巴relatively1l0ved with translation 
and rotation to l1linil1lize the distance b巴tweenthe centers of gravity of corresponding cells. 
Using these l1lethods. we could grasp visually the thre記.dil1l己nsionalforl1l of cells and three. 
dil1lensional analysis of cells e.g. curvature of wood fiber was possible. 
In the clifferentiating zone exal1lined. the forl1l of cells in a radial file were sil1lilar to each other 
at the center of cells， ancl curved to tang巴ntialclirection rather than radial direction. wh日reasat 
thむ tip.the forl1ls were not sil1lilar to each other and show pecllliar elongation. The cell dif. 
ferentiating to a vessel elel1lent was l1luch clifferent to other cells and affects the for・11and arrange‘ 
l1lent of other cells. 
The curvature of cell axis was possible to be calclllated along the cell length. The relation be. 
twe巴nCllrvatllre and c日1differentiation was not clear in this sl1lal zone εxal1lined. Cllrvatllre 
l1luch varied even in c巴Ilsbelonging to th巴sal1leradial file. Bllt in the area adjac巴ntto ray， the 
cllrvatllr日sof c己1axes in the sal1le raclial file were resel1lble to each oth巴r. In thεtip， Cllrvature 
tended to fluctuatc sOl1lewhat. Cell volul1le ancl the center of gravity of cε11 were also possible to 
be calclllated. The巴xal1linedzone was so sl1lal that volul1l巴Sof cells did not relatεto the 
differentiation. 
